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研究成果の概要（英文）：The conservation of charge and current is the fundamental law of physics 
that must be fulfilled in physics, including nanoscale physics of quantum transport. Nonetheless, 
when one applies a general formulation of the nonequilibrium perturbation theory, the result 
sometimes breaks the law. The present project was undertaken to clarify how we can construct a 
theoretical analysis that can treat the strong correlation effect at nanoscale by ensuring the 
charge-current conservation. To do that, we proposed and developed approximation schemes based on 
the concept of "dynamical composite particle" and showed that it gives a unified picture of strong 
correlation. Moreover, as new directions associated with the project, we were able to develop the 
exact path integral evaluation of locally interacting systems, as well as quantum thermodynamics of 





































































































































































づけられることがわかった（図 3 上）。δµ を一定
に保持しながら端子数を N = 2 から N → ∞ へ
とふやすことで、バイアス電位配置をフェルミ分
布関数に移行させることができる（図 3 下）。こ






























































































































































































位相緩和効果を N = ∞ で漸近するフェルミ分
布関数の有限温度 T の位相緩和効果で近似的に
置き換え可能であることを示す。両者の関係は、


























γ=1; U=16; εd =-4
lower T










ピークがあり、低温において ε ≈ 0 付近に近藤
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